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India, and America ( American Journal of Science, vol. 
xxii., 1906, pp. 29 and 143), since the treatment is mainly 
paleontological. The conclusion arrived at is that as yet 
we cannot determine whether the Permian is an indepen¬ 
dent system; but hopes are expressed that the unbroken 
section of 9000 feet in south-western Texas, opening in 
Carboniferous strata, may throw important light on the 
true Permian sequence. The Permian faunas usually 
known to us are detached members of an obviously larger 
system, which may prove after all to be the Carboniferous. 

We have received also a number of papers dealing with 
special divisions of fossil organic remains :— 

In the Transactions of the Geological Society of South 
Africa, vol. ix., 1906, p. 125, Messrs. Mellor and Leslie 
describe the fossil forest exposed, during an unusually 
dry season, in the bed of the Vaal near Vereeniging. 
The river had etched out, as it were, the roots of trees, 
bedded below in coal, and a picture of a land-surface lay 
revealed, probably of Permian age. 4 The authors believe 
that the roots and associated stems belong to Noegger- 
athiopsis. Photographs are given of this interesting 
exposure, which may not again become visible for many 
years. 

Fusulina, like Nummulites, has an interest for all 
geologists, apart from the fact that it is a handsome re¬ 
presentative of the Foraminifera. Mr. H. Yabe (Journ. 
Coll. Science, Univ. of Tokyo, vol. xxi., article 5, 
1906), in describing a Fusulina-limestone from Korea, 
discusses the genus in general, and adds a new subgenus, 
Neoschwagerina, to the three proposed by Schellwien, 
viz. Fusulina s.s., Schwagerina, and Doliolina. He 
corrects (p. 17) a reference to Fusulina-limestone in 

Borneo, originating in the Geological Magazine in 1875, 
and points out that Sumatra was the locality referred to, 
A useful summary of the distribution of such limestones 
is provided, and Brazil, Persia, Turkestan, and the Salt 
Range are grouped together as regions on the coast of 
the Carboniferous “ Mediterranean Ocean ” (p. 24). Our 
knowledge of Fusulina-limestone in Asia is still extending 
(see the recent discoveries in Burma, “ Records Geol. 
Surv. of India,” vol. xxxv., 1907, p. 52), and strati- 
graphers may well read Yabe’s paper in connection with 
Schuchert’s faunistic review, to which attention has been 
directed above. A Japanese author who writes in such 
good English may perhaps be excused for using 
“ foraminifera ” throughout as a singular noun. 

An important criticism on the views of Prof. J. E. 
Duerden as to the primary hexameral character of rugose 
corals appears from Mr. T. C. Brown in the American 
Journal of Science for April. Brown selects Streptelasma 
rectum , one of the Devonian corals examined by Duerden, 
as a type, and discovers, in its earliest stage a primary 
set of four septa, two forming a bar across the calicle, 
the other two (alar septa) being set obliquely on the 
cardinal one. In the next stage a secondary septum 
appears in each of the comparatively large cardinal spaces, 
and joins the alar septum obliquely. Here, then, a pseudo- 
hexameral effect is temporarily produced. The author 
comments on Mr. R. C. Carruthers’s recent paper in the 
Annals and Magazine of Natural History, which describes 
a similar succession of septa, but which puts forward a 
different view as to the mode of development of the first 
pair of secondary septa. We may feel sure that Prof. 
Duerden ’s work will be further stimulated by the parallel 
and critical investigations to which it has given rise. 

Mr. Frank Springer uses the discovery of the disc of 
Onychocrinus as a basis for a complete review and a 
new analysis of the genera of Crinoidea flexibilia (Journ. 
of Geology, vol. xiv., 1906, p. 467). Drawings were 
made from Angelin’s specimens by Mr. G. Lilievall, of 
Stockholm, who discovered, in the course of his work, 
that Ichthyocrinus has an extra (primitive radianal) plate 
in the right posterior ray. Springer thereupon examined 
numerous specimens of this genus from other localities, 
and states (p. 478) that the Silurian ones agree with those 
drawn by Liljevall, while the Carboniferous ones have no 
radianal. For the latter, which are regarded as showing 
an evolutionary elimination of a primitive character, the 
genus Metichthyocrinus is now proposed. A comparison 
is instituted (p. 504) between the progressive variation in 
position and the final removal of the radianal in time, 
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and the similar events that affect the anal plate during 
the life-history of Antedon. The six figures illustrating 
the disc of Onychocrinus are unfortunately not numbered, 
and some ingenuity is required before they can be fitted 
in with their descriptions. 

The characters of certain labyrinthodont footprints have 
led the Rev. Longinos Navds, S.J. (Boldin de la Sociedad 
Aragonesa de Ciencias naturales , tomo v., 1906, p. 208), 
to form a new species, Chirosaurus ibericus or Cheiro- 
therium ibericum ; but surely the reference of the beds at 
El Moncayo, in which the specimen occurs, to the Silurian 
(p. 212) rests on far too little evidence. Footprints of 
Chirosaurus from Lower Triassic strata are, moreover, 
already known in Aragon, and are cited by our author. 
The fact that he is not startled by his own conclusion 
shows that, in his zoological studies, the succession of 
vertebrate forms has not as yet attracted him. 

Mr. G. R. Wieland (Science, vol. xxiii., 1906, p. 819, 
and vol. xxv., 1907, p. 66) brings together good evidence 
on “ Dinosaurian gastroliths.” The surface of such 
stones, even when they are flints, shows “ a higher polish 
than wind or water ever produces.” The deinosaurs are, 
moreover, credited with a selective taste for brightly 
coloured pebbles. 

In a paper on the origin of the Wasatch deposits of 
the Big Basin (American Journal of Science, vol. xxiii., 
1907, p. 356), Mr. F. B. Loomis describes (p. 363) a 
new species of Lambdotherium, and one of Glyptosaurus, 
a terrestrial lizard. The fauna, which includes Eohippus, 
Phenacodus, Coryphodon, Crocodilus, aquatic turtles, and 
a few fishes, is explained as having accumulated in flood- 
plains, and not in a lake-basin, as has been generally 
asserted. 

The Rev. T. Gardner, S.J., describes and illustrates 
several types of small stone implements formed by primi¬ 
tive man in Rhodesia (“ Zambesi Mission Record,” vol. 
iii., 1906, p. 149). The author points out that many of 
the specimens now found upon the surface may have been 
once deeply buried, and were washed out during the 
sudden bursts of rain. We are already familiar with the 
argument as to the antiquity of such implements in Africa, 
based on their occurrence in the river-gravels cut through 
by the Zambesi gorge. In Father Gardner’s paper we are 
brought into touch with some of the first discoverers of 
these interesting forms, including the observant author 
and the scholars of St. George’s School in Bulawayo. 

Finally, fossil man receives a whole-hearted greeting 
from the Positivists, represented by Dr. Cancalon, in an 
essay on “ Le Progr&s aux Temps pateolithiques ” (Revue 
positiviste Internationale, 1907). The proofs of this paper 
have not been very carefully corrected; but its acceptance 
of long ages of mental progress in man, as not incom¬ 
patible with Comte’s conception of human nature, will no 
doubt be of service in certain quarters, where science has 
hitherto seemed fraught with pessimism rather than with 
a guiding inspiration. G. A. J. C. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. —Dr. Barclay-Smith has been appointed 
university lecturer in advanced human anatomy as from 
Michaelmas, 1907, until Michaelmas, 1912. 

Prof. H. S. Carslaw has been approved for the degree 
of doctor in science. 

The degree committee of the special board for mathe¬ 
matics is of opinion that the work submitted by J. B. 
Hubrecht, of Christ’s College, entitled “ An Attempt at 
a Spectroscopic Investigation of the Solar Rotation,” is 
of distinction as a record of original research. 


We learn from the Revue scientifique that the University 
of Lyons has accepted a gift from M. Theodore Vautier 
of 4000/., the income from which is to be devoted to 
research work in experimental physics. 

Sir Edward H. Carson, P.C., M.P., will distribute the 
prizes and certificates at the Borough Polytechnic Insti¬ 
tute on Thursday, December 12. Mr. J. Leonard Spicer, 
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chairman of the governing body, will take the chair 
at 8 p.m. 

Copies of the general and departmental reports on the 
work of Bradford Technical College for the session 1906-7 
presented to the Higher Education Subcommittee of the 
city have been received. The principal of the college 
appeals to employers of labour in the city to recognise 
the efforts made by those in their employ who desire to 
obtain instruction in evening classes, and urges masters 
to make arrangements to liberate students during the time 
the classes meet. The work of the department of textile 
industries is exerting a beneficial influence on the trade 
of Bradford. The demand for students trained in the 
department, and the increasing tendency of combers, 
spinners, and manufacturers to appeal to the college in 
cases of difficulty, have been very marked during the 
session. The reports contain other indications that the 
college is assisting the various industries in its neighbour¬ 
hood. 

At the recent annual convocation of the University of 
Allahabad for conferring degrees, the Vice-Chancellor, Rai 
Sunder Lai Bahadur, delivered an address on the need 
for higher technical education in the United Provinces. 
Referring to the conference which sat in August last at 
Naim Tal to consider important questions in connection 
with technical education, the Vice-Chancellor said, we 
learn from the Pioneer Mail, that il among the matters 
which engaged the attention of the conference was the 
suggestion for the establishment of a high-class techno¬ 
logical institute for research and instruction, where 
students could receive instruction in chemical technology, 
mechanical engineering, and other kindred subjects. The 
cost of maintaining an institution like this will be large. 
According to Sir Norman Lockyer,” continued the Vice- 
Chancellor, “ for the up-keep of seven out of twenty-two 
universities, the annual sum found in Germany chiefly by 
the State comes up to 271,000 1 . When these figures are 
borne in mind, the cost of the proposed institute ought 
not to stand in the way of its establishment. Its 
advantages will abundantly repay the outlay. It will pro¬ 
vide an opening for graduates in science, and will divert 
many of them to the useful paths of industry and research. 
In such an institution graduates, who have studied the 
general principles of science in colleges, will be able to 
master the yarious methods of the practical application 
of science to the needs of the present day. They will 
there learn with what extraordinary skill, in other and 
more advanced countries, men are 1 harnessing science in 
the service of business and the other tasks of modern 
life. 5 ” 

The Earl of Crewe, chairman of the governing body of 
the Imperial College of Science and Technology, has 
authorised the publication of the following communica¬ 
tion :—The governing body of the Imperial College of 
Science and Technology has appointed three standing com¬ 
mittees, a finance committee (chairman, Sir Francis 
Mowatt), an education committee (chairman, Mr. Arthur 
Acland), and a general purposes committee (chairman, 
Lord Halsbury). In addition, two temporary committees 
have been appointed, namely, a transfer committee (chair¬ 
man, Mr. Arthur Acland), and an organisation committee 
(Chairman, Mr. Gerald Balfour; vice-chairman, Sir 
William White). Matters relating to the transfer to the 
Imperial College of the constituent institutions, which it 
has been arranged shall take effect as from January 1 
next, and to the transfer of land from the Exhibition Com¬ 
missioners, have been referred to the transfer committee. 
The organisation committee, to which have been referred 
matters relating to the future organisation of the Imperial 
College, has appointed four subcommittees to consider 
questions arising under this head in relation to the follow¬ 
ing sciences or groups of sciences, viz. :—(1) mining and 
metallurgy (chairman of the subcommittee, Sir Julius 
Wernher); (2) other branches of engineering (chairman, 
Sir John Wolfe-Barry); (3) biological sciences (chairman. 
Sir Archibald Geikie); and (4) other pure and applied 
sciences (chairman, Sir Arthur Rficker). The governing 
body has authorised the appointment of persons not 
members of the governing body who are specially con¬ 
versant with the sciences in question or with their in- 
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dustrial applications as additional members of these sub* 
committees, which are now engaged in considering the 
questions referred to them. The governing body has also 
approved in principle the appointment of a principal officer 
of the Imperial College, and has referred the question of 
his title and functions to the organisation committee. 


SOCIETIES AND ACADEMIES . 

London. 

Society of Chemical Industry, November 4.—Mr. R. J. 
Friswell in the chair.—The determination of indigotin in 
indigo-yielding plants : Cyril Bergrtheil and R. V. 
Briggs. The accurate determination of indigotin in the 
indigo plant is of considerable importance, since a correct 
estimate of the efficiency of the process of indigo manu¬ 
facture depends thereon. A method of precipitating 
indigotin from an extract of the plant in boiling water by 
means of ammonium persulphate, proposed by Rawson in 
1904 and modified by the present authors, has been shown 
to give correct results by comparison with those obtained 
by fermentation of the extract by means of the indigo 
enzyme (Journ. Soc. Chem. Industry, 1906, xxv., 729). 
This method has been criticised by Orchardson, Wood and 
Bloxam, and two alternative methods proposed, one of 
which, depending on the same principle, is said to give 
results identical with those obtained by the authors’ 
method, whilst the other, depending on the precipitation of 
indirubin by the action of isatin in acid solution, in¬ 
dicates a considerably higher potential yield of indigotin 
in the plant extract used (Journ. Soc. Chem. Industry, 
xxvi., 4). The authors’ original method is now verified, 
and some minor modifications are recommended. The 
conclusion that the isatin method may in certain circum¬ 
stances indicate a higher indican content in a given extract 
than the persulphate method is not borne out by the 
authors’ experiments.—Analysis of indigo (part iii.) and of 
the dried leaves of Indigofera arrecta and I. Sumatrana : 
R. Gaunt, F. Thomas, and W. P. Bloxam. A summary 
is first given of the results of the work on indigo carried 
out for the Government of India at the University of 
Leeds during the years 1905-7. In the present paper the 
exact conditions were prescribed for the preparation of 
pure indigotin to serve as the standard on which the 
tetrasulphonate process for the estimation of indigotin is 
based. A reply was mad© to certain criticisms on the 
tetrasulphonate process; the defects complained of were 
shown to be due to want of proper precaution on the 
part of the operators. The methods in use for the estim¬ 
ation of indigotin in the leaf were described. The per¬ 
sulphate method was found altogether faulty, as the results 
obtained by it were too low. The new “ isatin ” method 
was found to give much higher results, and, moreover, 
the method is quantitative, as proved by its action on the 
glucoside indican, which has recently been isolated in 
quantity by Messrs. A. G. Perkin and W. P. Bloxam. As 
a result of employing the isatin process, the indigo leaf 
is demonstrated to be capable of yielding more indigotin 
than had previously been supposed. Again, the percentage 
of leaf present in the green plant has been underestimated 
in India. It is insisted that these facts are in favour of 
the survival of the Indian indigo industry. Finally, it was 
submitted that the work on the indigo ferment or enzyme 
had not been properly followed out, and that the present 
reports on the Indian manufacture are eminently unsatis¬ 
factory, for (1) the colour-giving value of the raw materials 
was seriously underestimated, whilst (2) the indigotin value 
of the manufactured cake was overestimated, and this 
owing to the persistent use of unsatisfactory methods of 
analysis in lieu of adopting the tetrasulphonate process. 

Physical Society, November 8.- Dr. C. Cbree, F.K.S.. 
vice-president, in the chair.—A freehand graphic way of 
determining stream surfaces and equipotentials : L. F. 
Richardson. Where an accuracy of 1 per cent, to 3 per 
cent, of the range is sufficient, solutions of the equation 
02 V 0 *V 0 ®V 
dx* djA dz 1 

may be obtained by drawing equlootentials and sections 
of stream surfaces-, and amending them freehand until the 
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